Shrimp chitin as substrate for fungal chitin deacetylase.
The fungal chitin deacetylases (CDA) studied so far are able to perform heterogeneous enzymatic deacetylation on their solid substrate, but only to a limited extent. Kinetic data show that about 5-10% of the N-acetyl glucosamine residues are deacetylated rapidly. Thereafter enzymatic deacetylation is slow. In this study, chitin was exposed to various physical and chemical conditions such as heating, sonicating, grinding, derivatization and interaction with saccharides and presented as a substrate to the CDA of the fungus Absidia coerulea. None of these treatments of the substrate resulted in a more efficient enzymatic deacetylation. Dissolution of chitin in specific solvents followed by fast precipitation by changing the composition of the solvent was not successful either in making microparticles that would be more accessible to the enzyme. However, by treating chitin in this way, a decrystallized chitin with a very small particle size called superfine (SF) chitin could be obtained. This SF chitin, pretreated with 18% formic acid, appeared to be a good substrate for fungal deacetylase. This was confirmed both by enzyme-dependent deacetylation measured by acetate production as well as by isolation and assay for the degree of deacetylation (DD). In this way chitin (10% DD) was deacetylated by the enzyme into chitosan with DD of 90%. The formic acid treatment reduced the molecular weight of the polymeric chain from 2x10(5) in chitin to 1.2 x 10(4) in the chitosan product. It is concluded that nearly complete enzymatic deacetylation has been demonstrated for low-molecular chitin.